Errandonea, D.; Gomis, O.; Santamaría Pérez, D.; Santamaría-Pérez, D.; García-Domene, B.; Muñoz, A.; Rodríguez-Hernández, P.... (2015). Exploring the high-pressure behavior of the three known polymorphs of BiPO4: Discovery of a new polymorph. Journal of Applied Physics. 117:105902-1-105902-9. doi:10.1063/1.4914407. and monoclinic (phases II and III). Phases I and III, at low pressure (P < 0.2 -0.8 GPa), 20 transform into phase II, which has a monazite-type structure. At room temperature, this 21 polymorph is stable up to 31.5 GPa. Calculations support these findings and predict the 22 occurrence of an additional transition from the monoclinic monazite-type to a tetragonal 23 scheelite-type structure (phase IV). This transition was experimentally found after the 24 simultaneous application of pressure (28 GPa) and temperature (1500 K), suggesting 25 that at room temperature the transition might by hindered by kinetic barriers.
I. Introduction
immobilization of radioactive elements [1 -9] . In contrast with related phosphates,
46
BiPO 4 exhibits a rich structural polymorphism depending on preparation method [10] .
47
In particular, three different crystal phases are known for BiPO 4 , a trigonal structure four formula units per unit cell (Z = 4), and is isomorphic to the monazite structure [11] .
52
Phase III is synthesized at high temperature [10] but can be recovered as a metastable 53 phase at ambient conditions. The crystal structure of phase III is isomorphic to that of 
57
The structural relation among the three polymorphs has been discussed previously [10] .
58
In particular, phases I and III consist of tetrahedral PO 4 groups and highly distorted GPa. In this figure, a Bragg peak associated to W can be easily identified since it has a 159 different pressure evolution than those of the sample. In this run, we found that the 160 patterns obtained from ambient pressure up to 0.6 GPa can be unequivocally assigned to 161 the SbPO 4 -type structure. This is illustrated in Fig. 2 by the XRD patterns measured at 162 0.1 and 0.6 GPa. For the first one the residuals of the structural refinement are shown.
163
The R-factors of the refinement are R p = 3.01% and R wp = 6.05%. The unit-cell we have studied the relative stability of two HP candidate structures using the 210 calculation method outlined above. These two structures are isomorphic with scheelite
211
[37] and barite [38] . They are represented in Fig. 1 as phases IV and V, respectively. (Fig. 5) , the compressibility of the three 248 axes is similar up to 3 GPa. The three axial compressibilities determined from the 249 experiments are ~ 4  10 -3 GPa -1 . In addition, the  angle decreases upon compression.
250
In monazite-type BiPO 4 (Fig. 6) accompanied by an increase of the average Bi-O interatomic distance.
324

D. Isothermal compressibility tensor
325
The isothermal compressibility tensor, β ij , is a symmetric second rank tensor 326 which relates the state of strain of a crystal to the change in pressure that induced it [53] .
327
This tensor for a monoclinic crystal has as coefficients: where the unit-cell parameters behaviour was found to be linear. Table III reports a The major compression direction occurs in the (0 1 0) plane at the given angle Ψ to the c axis 490
(from c to a). 491 
Figure captions
